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Horizontal directional drilling (HDD), also known 
as directional drilling as one of the methods of 
installing underground pipe and conduit. In this 
research this drilling method is being discussed 
meticulously.  This research reveals the operation 
and control system of the HDD. Besides that, also 
discussed are the advantages and disadvantages of 
using this technology.  This research will give better 
understanding of the HDD to the engrossed parties.  
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Horizontal directional drilling (HDD), is also known 
as directional boring. HDD is an easy method of 
installing underground pipe and conduit (pipeline) 
along the prescribed bore path from the surface, and 
with minimal impact to the surrounding area. It is an 
ideal technology because it does not require large 
excavation pits nor does it greatly interfere with 
traffic. Directional drilling goes above and beyond 
traditional trenching. There are many different 
machines and tooling to accomplish horizontal 
directional drilling. 
 
2.0 LITERATURE REVIEW 
 
Study has been made on HDD. Development of 
HDD mostly used by primary sector such as 
construction area, oil industry and now even 
telecommunication and electronic industry. Benefits 
givens by HDD technology are the reason why the 
industries keep using this technology. Figure 1 




2.1 Why select Horizontal Directional Drilling 
(HDD) in the topic of Drilling and Tooling? 
 
HDD is slightly different from manufacturing 
drilling product/process, and it is more typically 
involve in primary sector such as oil discoveries 
area and construction area. In a ease way to view, 
horizontal directional drilling use on to reach a 
specific target that may be located some distance out 
from an offshore platform or under a city or other 
area where vertical drilling is impossible. This 
method widely use on oil company to discover oil 
and gases in the underground. Beside on primary 
sector that is oil and gases industry, horizontal 





Figure 1: HDD work in a simple way. 
 
HDD is a technique for installing product pipes, 
including utility lines, below ground using a 
surface-mounted drill rig that launches and places a 
drill string at a shallow angle to the surface and has 
tracking and steering capabilities. The pipeline 
industry and HDD industry complement each other 
very well. HDD used for installing infrastructure 
such as telecommunications and power cable 
conduits, water lines, sewer lines, gas lines, oil lines, 
and product pipelines. It is used for crossing 
waterways, roadways, shore approaches, congested 
areas, environmentally sensitive areas, and areas 
where other methods are costlier or not possible. 
 
2.2 Equipment Selection involved in Horizontal 
Directional Drilling. 
 
HDD process involve several of equipments, the 
main equipment is the HDD machine. Other 
equipment involve include the rig machine, various 




Guidance system, more over like software 
monitoring tool also was use. 
 
2.3 Process of HDD 
 
HDD comprised of a 3 stage process that is pilot 
hole drilling, pilot boring/enlargement, and last is 
















Figure 2:  Process of HDD 
 
Pilot hole drilling, one of the important stages of the 
work, influencing considerably on the result. The 
drilling head has two water ports to feed special 
drilling fluid that is pumped in a bore hole making 
suspension with crushed rock. Visual information 
about position, angle and azimuth of the drilling 
head is showed on the locator display. The 
information is also shown on the machine operator’s 
remote display. The data are extremely important for 
controlling of compliance the path of laying pipeline 
with the project documentation and they minimize 
the risk of bending sharply the operating string. An 
operator can see a turning angle of the drilling head 
and its direction on the hand locator display, and if 
it’s necessary to change the drilling direction.  
 
Pilot Boring, the bore hole is enlarged when the 
pilot hole drilling is completed by the machine. A 
back reamer or a reamer is attached to a drill string 
instead of the drilling head. The reamer is pulled 
from the exit end of the tunnel, back to the machine, 
enlarging the pilot hole to the necessary diameter. 
To ensure free pulling of pipeline through the 
enlarged bore hole, its diameter should be by 35-
50% more than pipeline diameter. 
Pipeline pulling where there is pipeline string 
prepared for pulling on the opposite from the 
drilling machine site of the bore hole. In this way 
the drilling machine pulls the pipeline string into the 
bore hole in a project path that operate by the 
operator. In the final stage, engineering and 
technical personnel turns over operating set of 
documents to a client, where the actual pipeline 
position in different planes is stated. It’s obligatory 
to describe the linkage between the pipeline and 
landmarks. All the activities are done clearly by an 
operator of extensive knowledge of the industry and 
experience in the field that able to guarantee 
professionalism and high quality service.  
 
2.4 Advantage of Horizontal Directional Drilling 
 
Directional drilling can help reduce the chances of 
surface disturbance and disturbance in adjoining 
areas which might be sensitive. Moreover, a single 
well pad (it’s a thick piece of material) could serve 
multiple wells drilled in different direction reducing 
the cost required for drilling multiple wells.  
A major advantage of directional drilling is that this 
method has more chances of being successful in a 
variety of geological formations. For instance, in 
case directional drilling is used in mines and wells, 
there is no need to hydraulically fracture the bed 
(means no fracture on the ground at the bottom of 
sea) resulting in lower chances of the groundwater 
being polluted. 
Furthermore, if directional drilling is employed, the 
well site could be located away from residential sites 
and sensitive areas which should not be 
disturbed.  This again makes directional drilling 
more favorable for protection of the ecosystem as 
the construction footprint required for drilling is 
smaller. 
Another advantage which is yielded by directional 
drilling is the higher oil and gas production. Major 
studies have concluded that it is possible to extract 
2-25 times more oil or gas from directionally drilled 
wells compared to vertical drills. This makes it 
feasible for oil companies to employ the more 
expensive directional technology as they believe that 
their investments would yield higher returns. The 
companies also save costs incurred in 
reinstatements, excavation, and shoring. 
Directional drilling also makes it possible to drill a 
relief well to lower the pressure at the producing 
well without the need of a restraint. This is achieved 
by drilling another well at a safe distance away from 
the blow out and intersecting it with the well bore. 
Horizontal directional drilling is more efficient, 
often more economical, faster and, above all, has 
much less impact on the environment. It is also 
widely used in the oil and gas, power and 
telecommunications industries for bringing pipelines 
and cables ashore or taking them offshore. It might 
thus be concluded that directional drilling is a 
welcome technology which should serve the needs 
of both companies and to an extent of the 
environmentalist. 
 
2.4 Disadvantage of Horizontal Directional 
Drilling 
 
One of the disadvantages of horizontal directional 
drilling is that large amounts of slurry (well known 
as mud/waste) are produced and have to be tinkered 
Pilot Hole/Pilot Drilling 
Pilot Boring/Hole 
opener/Reaming 




or decorate away from the drilling site to landfill 
sites incurring significant costs for transport and 
landfill tax.     
Secondly, the drilling head has to be off alignment 
before action is taken to correct it.  There are also 
limitations with the accuracy of the detection 
equipment that is used to locate the drilling head. 
Most surface directional boring detection equipment 
becomes unreliable or does not record at all below 
about 3.5m although some claim to be able to 
operate at 5 to 6m. The final drilled hole is generally 
not very straight. At times this is improved when the 
hole is reamed as this can straighten out some of the 
wandering.  With increasing accuracy of machines 
these limitations are decreasing. 
The major risk is associated with inconsistent soil 
conditions where for example, interfaces between 
soft and hard soils cause the line to deflect, or buried 
boulders, rocks, tree trunks and the like might bring 
the drill to a complete halt. Halt means stop. The 
back-reaming cutter is also selected depending on 
the material, so a clay cutter is unsuitable for back-
cutting soft sandstone. This means it is often not 
feasible to drill from one type of soil into another of 
significantly different characteristic. 
 
2.5 Horizontal Directional Drilling Equipment 
Storage System. 
 
HDD equipment involves a storage system to store 
inside a warehouse. Normally HDD machine are 
park and store inside the ware house while other 
equipment have it own special storage. 
For a normal manufacturing drill bit, a standard 
display/storage box for drill bits or the like has an 
open-top base having a pair of side walls and a pair 
of end walls bridging them. A cover is hinged to one 
of the end walls and one or more inserts are pivoted 
on the side walls and connected to the cover so that 
when same is pivoted up to open the box, the inserts 
rise up and display the items they hold. When the 
items are drill bits the inserts are formed with 
graduated holes into which they fit so that the 
desired size can easily be found and selected shown 
in Figure 3. 
 
 
Figure 3 : The drill bits 
 
But different on manufacturing drill bit storage 
system, HDD drill bit require a much more bigger 
space to store, they don’t have the rack to store it, 
but using steel rack with specific space to store 
those drilling bit and reamer. Still the concept are 
same, to let the drilling bit rise up and stand within 
the steel rack. 
A still further object of the subject invention is to 
provide an improved storage rack where rotating pin 
members are insert able within helical grooves of 
the drill bit and guide the drill bit to a predetermined 
position within the drill bit storage rack and does not 
allow impact of the blade against any hard surface 




Study analysis is been gained through various of 
sources include textbook, teaching video, journal, 
and internet resources. Study is based on Horizontal 
Directional Drilling, and example case study of 
South Carolina Electric & Gas Company (SCE&G) 
of Columbia. 
 
3.1 Case studies on South Carolina Electric 
Company (SCE&G) of Columbia. 
 
South Carolina Electric & Gas Company of 
Columbia (SCE&G) required a new installation of a 
115-kV submarine electric power cable beneath the 
Cooper River in Charleston, SC. This crossing was a 
part of an overall project that entailed installing the 
115-kV electrical power cable from the Charlotte 
Street Substation in Charleston, SC to a terminal 
structure in Mt. Pleasant, SC, a distance of 
approximately 2miles also known as 3.218KM. 
It will install a conduit by HDD process nearly 
7,000ft @ 2,133.6m across the Cooper River. This is 
the longest trenchless crossing would have been 
completed in the United State by using HDD 
process. This project is done on the beginning of 
March 2004. 
The growth of HDD has made a technology 
increasing expert and productive, and come out with 
some economic advantage by employing HDD 
technique. The use of HDD make tool and labor cost 
spread over multiple project, thus individual projects 
are more affordable, and it is caster than traditional 
conventional crossing method. Meanwhile high 
installation is been execute, minimized the cost of 
road cuts, which it is very expensive to renovate and 
some of the other factor. 
3.2 Discussion of this Case Study. 
HDD process is widely use in many area, because of 
its characteristic, HDD bring less damage to the 




excavation. HDD shall focus on the limitations and 
potential environment impact. 
For improving this issue, we will need to plan a 
guide book based on the situation. The purpose of 
this guidebook is intended to minimize 
environmental impact from the beginning of the 
installation. This guide book may have a positive 
effect to decrease HDD operation problem. 
 
4.0 FINDINGS 
Finding on horizontal directional drilling is to 
indicate the use of horizontal directional drilling, the 
process, the equipment use and the impact toward 
the environment when using horizontal directional 
drilling. 
5.0 CONCLUSION 
Drilling and Tooling is a wide subject to explore and 
study. Thus to that fact, we have choose Horizontal 
Directional Drilling as our topic to study and 
explore. Firstly we understand that the use of HDD 
is not so relate to the manufacturing field, but is 
more on primary sector like oil drilling and 
construction area like pipe installing. 
But the drilling process its self are relate to the main 
title; drilling and tooling. So we are bravely to take 
this HDD topic to do as our study assignment. To 
study the use of HDD, benefit to the environment 
and the contribution area involve use of HDD. 
There are several machines and equipment involve 
in the HDD process. The primary is the drilling rig 
machine, without the rig machine, HDD process 
cannot be done. The machine itself contain of 
several control system. Drill bit are assembly into 
the rig machine and the process can be start up after 
all the equipment being install into the main drill 
machine. 
While the work is in process, HDD also use several 
sensing system and sensor to guide the process. 
Guiding the drill bit with a guiding system or locater 
to locate the drill bit. The guidance systems mostly 
use electromagnetic wave to interpret data of soil 
condition. 
In the process selection study, we had go through 
for the Horizontal Directional Drilling process, 
study on how’s HDD process. Beside study the 
process of HDD, we also deal with the material 
handling study. When HDD process is ongoing, it 
will involve a lot of machine, equipment and 
material. Different type of machine, equipment 
involves different type of functionality. Study on 
those equipment will ease the process for not 
carrying any mistake. 
Besides that, study on the storage system, learning 
on how the drill bit and HDD machine are being 
store. Proper storing the equipment not just for ease 
finding, it also secure the item are not being lost and 
can’t be found. Proper storing of equipment also 
cares the equipment and will have a better life span. 
And they have several advantage and 
disadvantage/limitation on using the HDD. The 
major advantage is that HDD bring typically small 
impact damage to environment issue. The limitation 
of this HDD is that it will create many muds. These 
mud need to carry away from the site to prevent 
problem. While the case studies itself is to study the 
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